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This  study  cwluturd  0«:  puienllul  uvrcisc  a  slnulteg  uul  i&socutcd  snuree*  ol  srduxcr*  aft  4  result  ol  pr.poftcd 
clunnri  liupicv return  for  tl».*  Iluuuii  Nuurjiiuu  Pure*? I  a  the  vkuiU)  ol  Cat  blind  Pav..  Louisans  L'ucg 
evaph*V>gn:  ihorue  iliia  uul  hiuirfiial  iiiuiraeniat'c  diedguitf  ratt*.  honxiuil  ar*l  toreiuocd  wtih-d/tpisiug 
sediment  bul(cu  woe  do  eloped  Cnrvlutmnk  Lnm  thu  study  acre  Out  dccftciuag  the  vhuutei  ticca  SJ  iu  t>>  6  I  n 
icluivr  tu  Mean  lam  (iulf.  a  kval  luw  water  duum.  uuuld  m-retse  tfic  shoaling  me  froett  the  prevent 
191.1100  at 'year  k»  22D.IMMI  mV >cu  uul  the  likely  unite  of  slkuluig  vsrnAl  h:  sediment  iluil  it  fraertiy  bypassed 
caturully.  lx  um  luciiitniiculid  Uul  all  tnvltamvnulh-actqMaMe  sedtnvni  dredged  from  Cut  blind  Pac-  tv  plu.nl 
ca  ±c  iLmudntt  ItatTvi  tilted.  Lai  Islur*L  pent  c 4  the  Lie  Detune-  Kinta  ivlar»J  *>xzem.  C  lus%  ind  silts  should  tv 
pined  oa  the  hiy«*fc  ul  the  tsluid  uul  tuul  similar  fc>  c<  cuuv:i  ilun  the  cutting  tvuh  xiixl  tbould  tv  plxval 
doAiditn  til  dc  iiihIiI  j. oc  un  tlv  <iulf  side  uf  Ian  Llxiid.  Hioiuwjlh .  scdiuviii  diedped  from  C  at  Llutd  Pa»*  tuv 
bant  phvnl  in  deiipiuted  dredged  miicnal  dt^Hiui  .itc-  kv^d  7fK)  m  W<d  of  the  ituancl  H.c-od  un  muiphiilu^K 
clunur  ut  Uir  icvuiii  Hum  19*1)  lu  2CO&.  tt  ufyvar.  etui  ftoluncrc  euy  tv  tuiufcctcd  frccti  tilth  pluvmcrc  mV  tu 
dc(Vf^  tuik  uitu  the  ciunivl  It  ti  nuuuuiicsulcd  O nl.  K  vvdtnvnl  canrv4  tv  pbecd  ca  cittvr  tan  lOtikl  Of  Timtuha 
LIur&L  ttuit  tlv  dialled  unuvrul  dupuiii  >xc  tv  a**cd  fuitbci  to  the  nett,  iv\  J)  hum  tlvctunivL  (trull),  haodca 
swcxvitt  of  Itobuha  Itlnu!  uul  Cit  UimJ  Pai»  ova  tlv  fu»t  ICC)  yean,  it  a  icvcauvrdcd  that  itv  cluiuvl  tv 
txa^ol  tntho  ki  the  'ao!  Iu  jvcuJ  lifter  nupuifteiiusn  by  lutdtelcf  lftlutd.  Bued  un  tie  feuilte  nl  ihL  ind  ntlua 
Lidice  ut  tlv  lluunu  NivIgKKa  C  luitnd.  idutucsl  irahuiiiii.Mii  wu  uppuned  in  IllOM.  uul  outbsUuUun  ut  tlv 
deepened  cIuikkI  ih  Itciru  tequeued  da  me  201 II. 
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llv  U.S  Aim)  C'tirpn*  ol  (ik mevrt  lua  x  mt uuo  to  pun  tdc 
viie  rdinhlc.  and  efficient  nm  iecetun  through  the  Nation  » 
wulcrtvcTu:  trantfUMtatice  ichuirvlv  hnitvcv 

uuterHuyO  fin  ihc  movemmt  of  cooenisce.  to  maintain  ruiHirul 
tecurii).  xcul  w»  fcuilttate  recrenstua  The  Coipi‘  tuvi^ation 
cnitiuY)  requtrci  drrJutnp  thn^uft  u  ninny  a*  mmi  cnn.tnl  mictv 
tuyv  ctfuiriei.  and  riven  tu  iniiuuin  theve  .tuinncL  in  the 
Limed  Statci  Many  nf  ihev  navtgatice  Jutnncli  have  Nxn 
drepened.  wiefcned.  nnd  lengthened  tn  aairranodesc  larger 
tctftclk.  L'tcatri  ttuihit  ifvinl.  and  to  intricate  ntaiiratcnbility . 
Uiete  channel  equnvxirw  have  led  to  tncremrd  nuintciuncc 
drctlfMiig  requirenientt  tn  the  iturreatoi  dixmsntunfc  ere  nee  a 
mmc  eltii'irr*  trap  fur  tcdmient  I  mag  trantpvnud  m  the  littural 

DO!  JO.VJJOT9-IU7  /  m«u*i  an ypn^!/ 
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nee  Sediment  tluutliul  in  the  chueneJ  reprewnu  i  ank  to  th: 
litiuriJ  lytteiiu  and  tvu  practice  dieune  tltat  the  dredged 
trdiinent  be  plurtd  un  downdntt  kvjr.het  *:«  within  tlv 
downdriri  littexal  nine  to  maore  natural  trixupan  pr«wet>ei 
Hue  |\iper  pccvrai  a  uudv  tliat  w to  ouidarted  to  evxduaie  the 
tnucove  ut  thoohrse  with  i lured  miptovunurat  vrJ  ictuniirvnd 
dredged  ntaienal  placement  /ins  to  bed  nuintatn  regional 
uxl i me nt  tiuntp«xi  patterns. 

The  L  5.  Army  Inginuer  Dtar#.L  New  OHeaw  IMVNI  hai 
maintained  the  59  km  llcaxna  Nav  igntiun  Channel  (HNC)1  at 
Cal  lskmd  Pact  at  5.5  m  depth  relative  lo  Mean  Low  Gulf 
(MU.)’  and  Ml  m  bullon  wiiBS.  unoe  1974.  The  HNC  it  located 
in  Loui>una  on  the  nurthcra  iiulf  of  Mexico,  aiul  ciicskis  (hint 
Ikiuma.  Liiiii^iina  ti*wtigh  Cat  bland  Paiv  Tlv  tnlxs  is  fcvedered 
by  limbulter  Island  tin  the  e xa  and  1*^  Uluui.  port  of  the  Lie 
Drimerc*  islands,  on  the  nest  In  IWS.  the  chinnel  at 
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14.  ABSTRACT 

This  study  ev  aluated  the  potential  increase  in  shoaling  and  associated  sources  of  sediment  as  a  result  of 
proposed  channel  improvements  for  the  Houma  Navigation  Channel  hi  the  vicinity  of  Cat  Island  Pass. 
Louisiana.  Csing  morphologic  change  data  and  historical  maintenance  dredging  rates,  historical  and 
forecasted  with-deepening  sediment  budgets  were  developed.  Conclusions  from  this  study  were  that 
deepening  the  channel  from  5.5  in  to  6.1  m  relative  to  Mean  Low  Gulf,  a  local  low  water  datum,  would 
increase  the  shoaling  rate  from  the  present  191.000  m.Vycar  to  220.000  nuVvear.  and  the  likely  source  of 
shoaling  would  be  sediment  that  is  presently  bypassed  naturally.  It  was  recommended  that  all 
env  ironmentally -acceptable  sediment  dredged  from  Cat  Island  Pass  be  placed  on  the  downdrift  barrier 
island.  Hast  Island,  pari  of  the  Isle  Dernleres  barrier  island  system,  (.’lays  and  silts  should  be  placed  on  the 
bay  side  of  the  island  and  sand  similar  to  or  coarser  than  the  existing  beach  sand  should  he  placed 
downdrift  of  the  nodal  zone  on  the  Gulf  side  of  Hast  Island.  Historically,  sediment  dredged  from  Cat  Island 
Pass  has  been  placed  in  designated  dredged  material  disposal  sites  located  760  m  west  of  the  channel.  Based 
on  morphologic  change  in  the  region  from  1980  to  2006.  it  appears  that  sediment  may  be  transported  from 
this  placement  site  to  deposit  back  into  the  channel.  It  is  recommended  that,  if  sediment  cannot  be  placed 
on  either  Fast  Island  or  Timhalier  Island,  that  the  dredged  material  disposal  site  be  moved  further  to  the 
west,  away  from  the  channel.  Finally  ,  based  on  movement  of  Timhalier  Island  and  (.'at  Island  Pass  over  the 
past  1(H)  years,  it  is  recommended  that  the  channel  be  moved  further  to  the  west  to  avoid  future 
impingement  by  Timhalier  Island.  Based  on  the  results  of  this  and  other  studies  of  the  Houma  Navigation 
Channel,  channel  realignment  was  approved  in  2<M)9.  and  authorization  of  the  deepened  channel  Is  being 
requested  during  2010. 
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C11  bland  Poos  was  realigned  3hQ  m  to  tlie  west  tn  avoid 
I  unbaher  Idixul  at  a  migrated  toward*.  tit?  channel  (Figure  I V 
IK-  HNC  has  Iron  evaluated  lie  ifcepenmo  lu  6.1  m  Ml.(» 
and  cueiding  the  channel  length  by  04  kxn  which  ns  .add 
generate  10  iralltto  euliie  metcts  of  new  wink  dredged  material 
along  ihc  entire  length  of  the  channel  Presumably.  the  deeper 
and  lunger  chinrwl  would  alto  require  nvtrc  niaintcnarwc 
dredging  is  a  would  be  man:  efficient  at  capturing  littoral 
sediments.  For  the  HNC  ia  the  vxiaity  ol  Cal  bland  Pisa. 
constat  «ion  ol*  the  regiocul  ImuriJ  system  requires  an 
uta?r standing  of  how  the  dcqvncd  channel  will  change  coastal 
pn.vr**e*  and  morphology  111  the  region,  ord  points  tu  the  need 
for  dcvelcfrniOK  of  1  plan  to  nungate  ins  rggative  c onicquenco 
of  th:  charrel  tfccpenmg  ar «J  future  nuuueiuirwe. 

Ihts  study  euluulod  cutting  inlumution  iliveiaturr.  dita.  rod 
dredging  huanry)  to  Ksrlop  an  uta?t  standing  of  histniuiil  cod 
potential  futurr  with-deefremng  precise*  at  the  site,  and  so 
pcuvkte  infonnatiun  tor  use  111  developing  a  dredged  material 
placemens  pUn  (dr  the  deepened  channel  The  turner  blind* 
adjacent  to  Cat  (blind  Piss  are  critically  eroding  and  migrating 
rapidly  ITcse  bonier  islands  roast  Lv  maintained  x% 
mnrphvlogic  tenures  to  sustain  the  low-ctrergy.  lower*  salinity 
estuirinc  character, sties  of  I  unholicr  Hay  and  the  fragile  interior 
wetljnds.  In  feMmco.  future  migration  of  the  islands  roiy  alter 
(idol  currents  and  sediromt  transport  in  l  at  bland  Pats.  (t  may 
be  necessary  to  relocate  the  HNC  at  C  at  bind  Pass  further  west 
tu  reduce  .tunnel  staaling.  Ideally,  tlu?  di edged  scikmcxtf  will 
be  peace*!  «»  the  adjacent  harrier  islands  such  that  sediment 
would  remain  in  the  turner  ulard  system  and  not  stall  in  die 
channel  lirully.  il  is  not  dear  »  hit  the  source  of  the  shoaled 
sediment  would  he.  whether  it  would  he  from  the  adjacent 
burner  1  blinds.  otTshcro  shoals,  or  from  within  the  estuixy 
lit  tliis  study,  existing  lustoncul  data  xxl  isailaMc  literature 
were  evaluated  to  uteres s  ttae  qucuuuiv 

(a)  W  hit  will  hr  die  increase  in  ihuuicl  s  lieu  I  mg.  il  my « 
with  channel  dropaiinp? 

(h|  Whit  will  be  th:  root*  of  the  stalled  sediment' ?  Will 
tlie  adjacent  buthyrortxy  increase  in  dipth,  or  will 
adjacent  hamer  islands  be  eroded? 

<c)  Staiki  die  china:!  be  realigned  to  reduce 
maiii!aian.c  dredging  rates? 

<d|  Mused  on  ui  and  |bX  what  are  the  trccmroced 
placement  kwation*  c®  Timbalier  and  Fast  Island v  to 
hot  restore  the  tsliah?  Arc  thrre  certain  placeman 
locations  that  will  be  mure  likely  to  minutiae 
transport  of  pl&rcd  sand  luck  iron  die  channel? 

Id  addles*  these  question*.  lustoncil  and  wah-prurect  scdiro?m 


\kun  Uw  Gulf  1MLG1  is  1  hy*iwraf4m  uld  djium  ih*  ttcluln 
Uwal  Oitettg  d*c  So  iMfc.  w«d.  itmexl.  Mid  Maaisiiftti  Rise.  Dow  As 
uf  Jure  Mlh  tic  icun.iulie  to*cst .  MLG  uzd  Vji.,«.J  ClemklW 
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budgets  were  desekiped  from  cvin.no  hathytrctric  icd  shoreline 
position  dau.  an  analysts  of  maiiucnan.c  dredging  rates,  and 
prcvicus  studies  at  d«?  site 

STUDY  AREA 

Tutaiber  and  East  Islindc.  adjacent  to  Cot  blord  Piss,  were 
tonivol  as  old  Mitsissipp*  River  deltas,  abandoned  by  tK  river, 
weic  reworked  by  coastal  (roceAes  lerrehonne  Hay  are  tK 
honer  islands  within  the  UNC  study  area  were  formed  as  tK 
Teche  delta  (formed  3500*2*00  years  before  presenii  and 
LaFourcK  delta  ilcvrocd  I  CTO- 3 CO  yean*  before  present  l  enxl;d. 
ccvnptwted.  and  subsided  Sediment  to  twiurnh  the  h«Tier  islands 
in  the  study  area  ts  n*s  longer  provided  by  die  Misstaippt  River 
or  its  tributaries.  Littoral  sard  a  presently  denwd  tliruugh 
cannihibsm  of  evisting  Kodlicds  and  islands  (Pcnlnnd  and 
£k>yd.  19*1  \  For  ctan^vle.  Timhalicr  lsbnd  »  pnm*ih  a  s^it 
teature  dun  has  separated  from  LaFourche  heailLirul  tu  tlu?  cast. 
Sand  forming  the  East  blord  and  tK  Isie  Uermeres  his  been 
reworked  from  die  Teche  and  La  Fourche  d:lus. 

Penlard  *f  a/.  1 2005t  calculated  shoreline  cluinge  in  Louisiisu 
over  the  just  ememv  and  pass  30  yean  ecpail  to  -f». I  and 
9  4  m  year,  respectively  Rapid  m>sjon  is  experienced  by  th: 
majurity  of  caisul  Louuim.  with  the  unlv  a o: return  observed 
in  mas  of  the  ictiselv  depositing  deltas  of  tlie  Mississippi  and 
Atchafaloya  Riven.  The  high  ernsten  rates  are  attnhvseil  to  th: 
LwL  of  a  signitVaint  M.urve  of  littceul  juiuL  the  predxniiiaft.c  of 
tine  sxdiment.  rapid  rates  of  *c4>tidencc.  and  ihe  frequeewy  ol 
hum: ones  (Kuechcr.  I$94;  Penland  erot.  20)5>  M:iscd  on  dua 
mxn  1947-1 W.  kog  sam  relause  sea  level  at  fined  isle, 
cffroxiniftsely  64  km  east  of  the  UNC.  is  92  mro  ymr  with  a 
95*.  contsdeficc  interval  of  0.59  mmyev  (National 
Ucenwignpluc  and  Atznospltenc  Altai nutratiun  20ti*l  Wohuut 
a  source  of  littoral  sand  in  the  regional  coastal  system,  and  w  ith 
rapid  si&sidcfwc.  hamer  udanis  m  tausiana  luivr  uisinxitely 
drowned  (r.g..  Ship  Shoal.  Penlirui  axd  B<wd.  19H1|. 
Regmnally.  net  longstae  sediment  transport  ts  generally  from 
cist  nv  wcst.  although  reversals  in  dirnrtion  can  occur  in  the 
vicinity  of  inlets  and  passes  and  iliring  storm  events  (e.g..  Surer 
ard  Penland.  19*7.  Dingier  and  tabs.  1991 .  Dctrochcre  ini/.. 
1991:  Aifteet  I997y 
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Louisiana  u  1  low-energy  oust  with  Jiurrul  having  a 
trtrun  raaav  ol  1X4  m.  W«c  Information  Study  i\VIS.  21)09)  data 
olfshuic  of  the  piujoLt  uie  in  d:pth  JO  m  indicate  a  mem 
deepwater  significant  wave  height  equd  io  ID  m  with  a 
ttarxliid  ;b  at i.m  ot  1X6  m  and  peuk  uju*  peiuxl  equal  to  5  ± 
14  sec  hit  tic  20-ycur  period  »1W.  Maximum  cuttitioca 
dsnag  tins  20-veir  fvniui  occurred  during  ilurriiune  Juin  on 
October  2*.  1985  with  xigmlicaett  bright  K  m  ard  associated 
peak  p trod  equal  in  1 J  we. 

ApfroximrAdy  20*30  cold  fronts  j\m  tVuegh  tic  study  oreo 
each  year  tan  Sepiercicr  to  May  in  die  Northern  Gulf  of 
Moku  (Clunty.  1 999 1.  Sturms  tliat  do  tu<  irwrdaie  the  barrier 
islands  erode  sediment  from  the  Gulf  side  of  the  turner  islands 
and  ilr^vttit  it  offshore  of  Alongshore  VN  aw*  generated  by 
ncciicitv  uuuli  of  culd  hunts.  tropic  sion m.  and  hurricanes  can 
utrapenUy  mule  hoy  sol:  bcrchci  and  deposit  sediment  in  die 
bay  ttorms  typically  creole  a  rus  volume  deficit  to  die 

burner  islands.  In  wntrasa.  tfurms  vxh  u  extreme  tropical 
saorms  and  humcAne*  that  hive  wave  coalitions  xcul  steam 
u*ge  tVit  overwash  or  inundate  tie  islands  erode  sediment  from 
the  iiulfiui;  Atul  dcpoui  n  on  the  tuy  Mile  ot  tie  bonier  islind 
i  Dingier  and  Reisx.  1991).  Storms  dial  osvrwash  ard  inundate 
ihe  aland*  are  nsec  likely  to  migrate  die  islands  in  tic  cross* 
■Van:  directum.  IVr  tirqueray  of  trcpiial  storms  ard  hurricane* 
in  LoututAi  it  approxinuitely  every  1.6  ir*j  4.1  years, 
rcspauivdy  \ Neumann  *v  aL  t9Tfc;  Numncdal.  I982|. 

IV:  I l-SC  nut  cuosmcied  by  He  Stale  ol  Louisianus 
Depretroero  of  Public  W  orks  in  1959.  TV:  Sutc  of  Louiuooa 
later  requested  licit  ihe  U.S.  Army  Cm|»  assume  mAinicnirac  of 
the  dunnel.  aid  die  Corps  was  acidimi/cd  to  maintain  die 
channel  inr  nAVig  Alien  under  die  River  and  llaibor  Act  of  23 
October  I9r.2  Mairoetunce  by  MVN  was  initialed  on  27 
November  1964  u  ceiginal  dnuuid  ditnenstat  ot  4  6  ro  MLG 
depth  by  46  m  wide  tan  tic  Gulf  Inters cuaal  Waterway 
IGIWU  )  at  HouniA.  U\  in  Car  Island  Pbm.  and  5.5  m  MLG 
from  Cat  ItUnd  Pass  to  tie  Gull  uf  Mexico  (USAGE  New 
Orleans  District,  2li07x  On  11  Aunr.i  1973.  autbertty  was  given 
to  unease  channel  depth  bo  5 S  m  MLG  and  vsxlen  the  channel 
tu  Ml  in  Innn  Cat  Island  Pass  to  tic  Gulf  ol  Mexico.  This 
improvement  was  completed  in  July  1974  In  I99S.  Cm  hired 
Pa«s  was  realigned  approximately  -V<i  m  to  tic  wos  to  reduce 
channel  shoaling  and  avoid  luturv  impingement  by  the  migrating 
hmhAlier  bland.  Presently,  fine  wnd  dredged  hum  Cat  Islard 
Plus  is  placed  at  either  of  two  single  joinl  discharge  keatted 
west  uf  tic  cfurxcl  (figure  2|.  I  lie  placement  region  cs  brtween 
J  axd  4  km  onshore  uf  Cat  Isliiid  Pass  and  is  appcoxinusdv 
7fO  m  west  of  die  channel. 

m:\  K)l!S  STUDIES 

Uesnl  on  inoqdiologscal  obscnaiKms  arui  bed  fotm  tyfc  o:C 
ockittatkm.  Sucsr  and  Pcnland  tl987|  discussed  sediment 
transport  pithways  around  CaI  Island  Pass.  Genemlly.  the 
rrMirpVdogy  indicaved  net  uunspoci  along  limbolier  IsImJ 
towards  Cm  Island  Pass,  which  bypassed  die  inlet  on  the  ebb 
tidal  -*.ui  toward.  East  Island,  although  scene  was  rewixked  to 
depout  in  Cot  Island  Pass  The  net  longshore  uvxvpcm  from  east 
tu  west  was  cv idem  from  the  wrll-dcvelop  swash  platform  west 


Island  Pass 

uf  Cot  IsIjaJ  Pass.  They  concluded  that  the  Cif  UUnd  Puss 
system  ’*»  not  toially’  a  sediment  sink  hut  docs  in  (he*  interact 
w  ith  the  adjacent  burner  shorelines  M 
Suer  xrd  PetiUrul  l  I9K7|  also  presented  tlu:  minimum  ciuss* 
srctKinAl  area  of  the  Cal  Island  Pass  coivplex  as  it  vaned  from 
1891  to  1986.  These  cross -sect*©*  indicate  stgufkant  changes 
duuugh  die  past  century:  (h  western  fimbulier  Islaxd  tus 
ccemnually  migrated  wed  iroo  tic  Cos  Island  Pass  complex 
through  time;  |2>  Calliou  Island  and  Calliou  Pass,  located 
between  Cat  Island  Pass  ard  Tmibalier  Isiaiui  in  1891.  were 
absorted  into  die  Cat  Island  Pass  complex  by  1934.  and  (3)  the 
location  of  Wine  Island  Pass  and  eastern  Isle  Dernicres.  both 
west  uf  Cm  Island  Pass,  have  teen  relatively  stable  duuugh 
time  The  rA5e  of  migration  for  western  limhaher  bland  was 
77  myear  to  tic  west  ( 1891-1934),  93  my  car  to  the  west  <1934- 
19741.  and  58  m  yvar  to  the  cost  (I974-198<»).  file  average  rate 
tor  ihe  aitirc  pcno.1  is  67  m  ymr  tu  tie  west. 

DeVasscicre  Cl  ol.  (1991  \  monitored  morpthdo.gic  clunges  of 
die  Isle  Dei  meres  islands  between  1984  and  I9»9  using,  an  aerial 
videotape  nuppiag  system.  Of  pcnincncc  tu  the  study  herein  is 
that  Lasa  Idarul  recovered  more  rapxlly  after  storms  than  tic 
odu:r  fURiuii*  uf  the  Isle  bemuses.  Ihe  auticcv  attnMed  this 
recovery  to  the  sediment  sup(>h  available  tu  East  Island  via 
by  passing  across  Cal  bland  Pass 
MeDnde  ex  ai.  4 1  VS>5|  cluiractiriaed  gixmiiirphie  bonier  island 
respeetse  using,  diu  from  Lixitsioru.  Mississippi,  iccegui.  and 
Ekinda  Data  from  Louisiana  included  an  assessircm  of  long- 
term  shurcime  chnge  fur  l  imhaher  and  E«t  UImkIs.  Between 
188?  mkI  19KK89.  the  morpholugsc  cvolutiun  of  Timhaliir 
bland  wns  cluiracten/cd  as  "lateral  movement  to  the  west  at  a 
rate  between  81.6  myear  (eastern  pvctmni  and  77.2  ruyvar 
I  w  estern  puniunt.  No  changes  were  rated  fur  the  bayshoce.  On 
die  west  side  of  Cat  Island  l^ass.  the  Isle  Dernicses  including 
Last  IsIm>5  wvre  chmacrueii  by  MeUrafc  ex  ol.  1 1995)  as  tie 
' Vccai’^*'  type  of  gcuinurpluc  cvolutiofi.  indicating  dint  tie 
island  system  is  suKeptible  to  beeaching  dunng  s^irms  and 
disimcgmtKQ  ShcselinecVinge  rates  fur  die  blc  Dei  meres  wvre 
m>sKm  uf  tie  Gull  ard  Bay  sixirclircs  at  *11.1  and  *1.9  m  year. 
respectively. 
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Jiffe c  w  a/.  (1997)  analyzed  I93CK  and  I9jXk  bathymetry 
offshore  of  present-day  Cal  Lslrod  Paw.  Bathymetric  change 
calculations  and  subsequent  sediment  sampling  indurated  a 
mndy  deposit  of  64)  Million  m\  JaiYcc  *v  at.  described  this 
accunwilMioii  as  massixe  sediment  bypassing  offshore  of  the 
9- km- wide  Cat  Blind  Pass  system  and  related  it  to  ’  changes  in 
siwrclm:  orientation.  closing  of  tratufion  pathways  to  a  Urge 
bay  to  the  can  and  the  presence  of  tidal  inlets  ~  Numerical 
modeling  of  this  system  by  Jaffec  rv  at.  indicated  thtf  bypassing 
was  cpisodur.  forced  hy  large  storms  and  hurricanes.  Sedimeiu 
uncling  of  the  deposit  stowed  tluit  it  w»  pnmanly  sand.  The 
authors  predated  that  erosion  of  Isle  Dcnbercs.  the  hamer 
island  system  to  the  west,  would  likely  decrease  as  sard 
continued  bypassing  via  tto  l»ge  offshore  deposit  The 
bypassing  taccrcticcury)  region  evident  in  the  I930*-I9&fc 
compurison  is  erosive  in  the  1980s  to  2006  bothy metric  change 
data. 

Stone  and  /hang  1 200  It  calculated  potential  longshore  srod 
transport  rates  for  Isle  Demieres  ind  timbal  Kf  Lsland  using  a 
wave  transformation  model  for  typical  non-storm  waxes.  The 
calculations  indicate  thit  smd  shoaling  in  the  HNC  at  Cat  lslrod 
Pass  should  be  affnttumndy  38.000  m^year.  whereas  the 
average  maintenance  dredging  quantity  is  lp^reximueLy  5  times 
this  rare.  It  is  likely  thn  inlet,  stonn.  cross-shore  transport,  rod 
line  sediment  shoaling  processes  account  for  the  difference 
between  measurement  and  calculations 

ANALYSIS 

Shoaling 

To  cxuluite  the  historical  stoulmg  me  at  Cat  Island  Pass-  the 
cumulative  mnrecnunce  dredged  volume  for  the  ’tur  channel", 
the  pxtion  of  the  chinnel  crossing  the  chb  tidal  shoal,  was 
cvaluMcd  relative  to  tto  channel  dimensions  (Figure  3). 
Maimeiunce  dredging  recccds  were  analyzed  as  a  proxy  for 
rutural  shoaling  in  the  channel  Th:  slope  of  the  cutiwilativc 
xolunie  trend  Im:  gives  the  average  shilling  rate  oxer  a  period 
of  time. 

Deepening  (from  4.6  to  5.5  ml  and  widening  (from  46  to 
91  m)  in  1974  increased  channel  shoalu^  from  66.009  to 
223.000  m*  year.  However,  rcaligrmicnc  of  Cal  Lsland  Pass  to  the 
west  in  1998  was  ctTcctivc  in  reducing  th:  shuling  rate  to 
190000  m’/ycir. 

Several  methods  are  available  to  cstwutic  the  increase  in 
baling  with  channel  iitfeovement.  including  numerical 
models  |4*.g..  Kadib.  1976;  Bijker,  I9S!;  Van  Rijn.  1991; 
Walstia  *7  of..  1999;  Reed  *7  of..  2005).  analytical  methods  (*•$. 
Mayor-Mora  d  ai..  1976;  van  de  Krccke  a  ai..  2002;  Rosati  and 
Kraus.  2009|.  and  empirical  relationships  (Ciolc  and  Taraporc. 
1971;  Trawle  and  Hcrtbch*  19WI;  Trawtc.  1961;  Galvin.  1979. 
19x2;  Vincente  aiul  Uva.  19S4;  Rosati.  2005a)  For  locations 
wuh  three-dimensional  processes  requiring  derailed  analysis  and 
for  channels  that  arc  significantly  modified  from  the  existing 
condition,  numerical  modeling  is  the  preferred  mettod.  Herein, 
because  the  proposed  modification  differs  by  only  l9Vo  from  the 
existing  cross-section.  the  charge  in  chinnel  shilling  after  the 
previous  deepening  and  widening  was  evaluated  with  an 


Figure  .V  Ctd  Mud  P1m»  rmiiIciuik.'C  dtedgieg  ftMes  cvahulrd  fm  tins; 
periidi  cmicp«icding  In  chaigfs  «i  cluncrl  (unfiprilko. 


empirical  relationship.  Rosati  1 2005a)  developed  an  empirical 
method  thM  relates  the  increase  in  shoaling  with  chinnel 
mprovciucni  I  deepening,  widening,  ard  lengthening)  to  th: 
increase  m  dredged  channel  volume  oxer  the  natural  (pre- 
drexigedi  charoeL  volume  The  relationship  was  developed  from 
12  Long-term  (ranging  from  K-75  years |  stoulmg  rtfes  from  7 
crustal  inlet  navigation  channels.  Th:  reasoning  behind  this 
concept  is  that  natural  ccustal  processes  work  to  restore  th: 
chinnel  to  its  original  dimensions  (the  pre -dredged  volume 
ccpial  to  depth  x  width  x  length)  at  a  rate  that  is  related  to  th: 
difference  between  tlie  lutural  and  dredged  volumes.  Th: 
shoaling  rate.  $ ,  is  rclMcd  to  the  increase  in  dredged  volume  as 
ccmpared  to  the  pre-dredged  channel  volume.  F/.  as  follows. 

S-GAIJKjOm-'I  <l> 

Any  consistent  units  may  he  used  To  cxaluite  whether  this 
relationship  is  ifplicable  to  Cat  Island  Pass,  historical  chnmcl 
dimensions  rod  shoaling  rates  were  compared  with  Fquaticci  ( 1 ). 
Results  of  this  axuly  sis  are  shown  in  Table  1  rod  Figure  4  and 
agree  well  with  a  squared  correlation  coefficient  equal  to  0.974. 
The  shoaling  rise  with  the  proposed  ircfvov  ement  is  estimated  to 
increase  approximately  15%  from  the  existing  maintenance 
dredging  rate,  or  approximitcly  30.(0)  mVycnr  If  Timhalief 
Island  eontmaes  migration  to  the  west,  it  is  likely  that  the 
shoaling  rate  with  the  deepened  channel  will  exceed  this 
cstimitc  unless  the  channel  is  realigned  further  west. 

Chaanel  Migration 

The  migration  rate  of  tie  thalweg  of  Cat  Lsland  Pass  as 
obserxed  from  the  be*  hy  metric  data  was  estimated  as 
12.8  m  year  (1930s- 19WRI  aiul  7.9  m  year  (I980s-2006|  to  tto 
west.  It  is  likely  thai  the  locaiKin  of  the  charnel  thalweg  after 
196?  is  influenced  by  channel  dredging  and  realignment  in 
1998.  The  migration  rate  for  the  earlier  time  period  is  probably 
more  representative  of  natural  chart'd  migration,  which  is  on 
the  order  of  12.8  my  car  to  tto  west.  However.  Timbulicr  Island 
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Table  I .  Ckami  lXauyui<M\  and  Mataunaace  D/edglug  Rate.  Cat  htajkJ  Rum. 


Date 

( 'runnel  Dimensicctt 

Maintenance  Dredging 
Rate  ( l>  mVy earl 

fX-pth.  m 

Wtaihm 

Length,  km 

Actual 

Predicted 

1959  Natural  Dimensions 

4.6 

45.7 

0.4 

l.quilihnum. 

0 

(estimated  from  1930s  bathymetry ) 

-0 

1962  1974 

46 

45.7 

62 

66 

75 

1974  1998 

5.5 

91.4 

62 

223 

187 

1998  2006  (realigned) 

5.5 

914 

62 

190 

187 

Preposed  (2010*  I 

6.1 

914 

6.6 

22(1 

2  o: . 
iso . 
10  j  ■ 


R*=QS74 


PAwwred 

Cocuiatcc 


IMQ 


1070  i  oo: 


IMG 


2C0G 


2010 


Fguir  4.  CdRfiuvain  Ivin  era  mJ  cdiuUlcd  «J>.ulir^  (mill  lij 

(l)|  «l  Cal  IsUrxIPto*. 


Figure  5.  MiiDRun  tvc«*-*cetittul  mcj  fa  Cat  Blind  P^>  Ivin  cm 

Vita  aiuI  Tirriulicr  hbfd». 


his  been  migrating  to  the  west  more  rapidly  thin  the  channel, 
estimated  is  67  nv\ear  from  1891-1986  (avenge  bused  on  Sutcr 
and  Penland  1987).  and  76  m/>car  from  1 887- 1988-89  I  from 
XfcBnde  trir^  1992). 

Tidal  I'mn 

Tidal  prism  is  defined  as  the  volume  of  water  that  enters  a 
tidal  inlet  during  flood  flow  Janet!  (1976)  developed  a 
relationship  foe  tidal  prism.  P,  as  a  fraction  of  inlet  cross 
scctiorul  area.  At.  which  fee  Gulf  C  oast  non-jettied  ce  single- 
jettied  inlets  (Kraus,  2009)  is. 

I,(i ir2)-*.992xl0-4/*“(«l)  (2) 

Th:  nuninuim  cross- sectional  irci  for  Cat  Island  Pass  has 
increased  through  time,  approximately  32.100  nr.  32,500  m\ 
and  33£00  m:  in  1930,  1980.  and  2 (*it^  respectively  (Figure  5). 
Applying  Fquatica  (2)  with  these  crosvscctional  areas  implies 
that  tidal  pc  ism  has  increased  slightly,  fnm  8 1 1  million  ml  in 


the  1930s.  to  823  million  m*  in  the  1980s  and  862  million  m*  in 
2006.  an  overall  increase  of  6%.  A  natural  increase  in  tidal 
prism  may  result  freen  changes  in  the  dynamics  of  adjacent 
inlets,  deepening  of  chraoets.  at  well  as  an  increase  in  buy  area 
such  has  occurred  in  Ixiuisuna  with  erosion  and  wetland  loss 
(Howard,  1982;  Levin.  1993;  FitzGerald  tt  ai..  2iXH,  2007. 
2008;  Flocks  »•/  at..  2006;  and  others)  With  channel  deepening, 
increase  in  the  mminwxm  crass-sectional  area  of  Cm  Island  Pass 
would  he  c©ly  0.2%  of  th:  2lHK»  «ea,  and  would  not  have  any 
disccmablc  effort  co  the  tidal  prism 

Morphologic  Chant*  and  Sediment  transport  Pathways 

Bath) met nc  and  shoreline  data  from  1930,  1980.  lrd  2(816 
were  applied  to  evaluite  irccphology  chingc  in  the  vicinity  of 
Cot  Island  Pass.  Thrsc  calculations  along  with  kxwwle^gc 
gamed  threugh  the  literati*?  review  were  applied  to  &vclop 
likel)  transpeet  pathways.  These  path  wavs  arc  ccoceptualizcd  in 
Figure  6  using  the  1980s  to  2006  (and  1930s  to  1980s  to  extend 
coverage  west)  morphologic  chingc.  as  well  as  information 
from  previous  studies.  It  is  emphasized  that  pathways  shown  in 
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f  igure  ft  represent  one  potuhlc  sduuun  tn  the  likely  pat  ton*  of' 
hCihrocxi  transport  in  the  area.  ard  tbit  cither  viable  wilutxos 
could  also  be  foruiuLiied.  Warmer  orkire  i rvd  tn  yellow  |  imh.uic 
transport  f\ithwuys  and  deposition;  coder  colon  I  lulu  to  dart 
blur  I  show  an:  at  of  *;our  nr  erosion.  l  be  pathway*  war 
developed  by  assuming  that  sediment  move*  tram  blue  areas  to 
rrJ.  and  u  tmnipixted  along  and  deputised  with  in  red  treat. 
Arum*  rcpretisit  directions  ol  sediment  trailed  tor  cceditwc* 
'Alien  vediment  it  mobilized  in  these  region*,  fraiisfcin 
pathways  may  rqieat  ard  reserve  during  typical  tidal  cycle* 
This  conceptualisation  minutes  that  there  may  be  tra&tpnn  nt 
the  ifcrvdgid  sediment  from  lie  placement  site  tuck  into  the 
channel 

Svsllmrnt  Ikiil^et 

A  *edimar  budget  i*  an  aecotrtting  of  gain*  and  losses  within 
a  specified  area  icctlk  or  a  scries  ol  connected  edit,  over  a 
given  pc  nod  of  time  (Dolan  of  <s%  IW:  Kara  ard  Steven* 
IW;  Rosin,  20G5b).  The  dirtcrcncc  between  sources  (inputs)  to 
and  sink*  (outputs)  hum  a  cell  rant  cquil  tb:  rate  of  <**crvcd 
volume  c  hinge  in  tbit  cell,  mhding  all  engineering  activities. 

a? — o) 

Where  and  0**4  are  *be  source*  and  sir**  to  die  cell 
respectively.  Af  is  the  wvlumc  thing  e  in  the  cell.  /*  is  MV 
plicesnecfi  <••  ij ,  dredged  sediment  placement  or  heach 
nctrahmcni i  in  the  cclL  and  R  i*  any  removal  it.g.,  dredging i 
horn  the  cril.  lypuulL.  scdiixwni  budget  celt*  arc  ifcfincd  to 
represent  a  raifpekvktgic  region  homer  island,  chh  tidal 
sbval)  ur  specified  smb  that  tbr  cell  is  located  ji  regions  of 
krc’Kti  tiKtqmn  rate*  |r.jf..  jetty  structure,  dredgid  material 
placemens  sites). 

Hie  sedinvnt  budgets  developed  herein  focused  on  die  hamer 
islands  and  moifhnlugy  of  Cat  Island  lKau  (Figure  7)  Ihc 
historical  ard  with- deepening  fodgets  each  repccscss  one 
pouible  sdutiiui  gsvat  the  LthYnn  inlumetrio  change  and  typical 
coastal  processes  at  the  u«e  I  lie  hittucical  dau  imhcaic 
suhienal  erosion  (Timhiber  cad  List  islands |  totaling 
29X000  mVy oar  red  onrrrlinn  of  s&ih-uquemis  features  ivf  the 
une  nugiutude  (Figure  7a).  Uuric  is  no  littoral  sand  untie  tlut 
cutuially  trxAipurts  tn  I  hr*  region  eicrpt  through  erosion  of  the 
islands.  Migration  of  Iimhaliff  l.lard  and  Cat  Island  Pass  u 
evident  in  uvstpori  futhwuyi  ard  ibcreiiuti  tu  the  nett  of 
lonbalicr  Island.  An  avoage  of  191,000  mScur  tx  debited  m 
the  channel  and  dredged  from  Cat  Island  Ross,  and  this  quantity 
it  placed  wet!  of  the  channel  m  the  placement  sne  Ibr  sediment 
transport  pith  ways  in  Cat  Island  Pus*  are  complex  It  is  likdy 
that  the  | v event  disf*>sal  area  rctssn*  sediment  to  tb:  channel 
Fur  the  sniinusit  budget,  it  is  ashamed  that  approximately 
15.(00  in1 ‘year  remain*  in  the  placement  vite.  with  the 
remaining  75,000  tnVycor  transported  buck  into  ihe  channel  cnJ 
101.000  in’yeax  transported  west  toward*  the  downdnft  shoal 
East  Liard  recrivr*  23,000  tn you  of  sodiiwnt  hum  the  cfcfc 
sbval.  whiih  is  ended  tent  the  island  in  n\erwu*h  to  tlie  hoy 
and  transport  off  die  w  est  terounut. 

lb;  with- deepening.  vcdircvnt  tnulgct  wn  d;v eloped  by 
nvodifying  the  historicai  sediment  bvdget  to  reflect  an 


i  i  suit*  e.  Cut*:rpiiducd  koliitcai  liat*pi«t  pahwvYS  aid 
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ansicipatoi  increase  in  clucwl  shoaling  of  30.0(11  m‘  year 
(Figiae  71*.  circled  saluis  *Ikiw  dilirfvir.es  tc tween  liisAincal 
ard  wuh  ikepemng  budgets)  With  the  deqvanng.  nxiintetuno: 
dredging  is  estimated  to  me  (cose  tn  220000  m‘  year,  which 
usiuld  be  placed  m  the  devignated  dredged  matcfial  disposal  sete. 
Ilascd  M  the  svdiireiu  transpon  pathway*  it  wu*  assuired  tlut 
the  additiimal  iluuiling  us  the  Lhare^l  was  intercepted  from  th; 
natural  bypassing  ol  l  at  Island  Pass  .Vs  a  result,  transjxci  tu 
Lise  Liard  and  adjacent  *bxiL  wv*ild  decrease,  increasing 
erosaon  of  Lisa  Liard  to  30,000  m‘  >eor 

Alter  native  Placrment  Nile* 

flic  mAtmnk  budget  indicates  tlut  mcnement  of  the  dredged 
material  plxsrement  ute  fiatbrr  w>e*t  would  increase  bypassing  to 
Lie  Island  and  decrease  rehirdhng  of  dredged  sediment. 
Ideally  *:dmi m:  would  lie  placed  directly  on  Lland.  with 
sand  plicrd  on  the  Golf  beach  ard  fines  "plarc  tb:  hay*h<ire. 
Ikiuocr  dredging  ecpiipinent  and  increased  casi  for  suhaerial 
placement  may  nmkr  this  infeasible.  Figure  X  shows  s«:<r*; 
alternative  locations  for  placenxnt  sue*  thit  would  increase  tb: 
rate  of  sediment  transpcrteil  inwards  East  Liard 

SI  MMARV  AM)  CONCLUSIONS 

Fib  study  was  pirfonuvd  in  support  of  U.S  Anny  C'oq>*  of 
Engineers  Ihstria.  New  Orletfcv  tn  pmvuA;  preliminary 
cstimites  fee  how  deepoung  the  llounxi  Navigation  t  liannel  at 
l  at  Island  Pass  would  .binge  historical  shoaling  rates, 
dcscimme  the  so race  of  any  sbsiled  sedsmesa.  and  nuke 
rvconuwndutictt*  for  plaivnxnt  of  the  sediment.  A  literature 
review  was  itcdu.ml  as  well  as  desk-top  analyses  to  iktvelup 
hmun.ul  and  hs,|iotlietical  with-dcepemng  vcdiircm  budgets. 
The  uudy  is  the  lint  thji  lias  quremfied  the  nugiutude*  and 
directions  fur  sediiramt  Hut?*  ard  ewsocuved  volume  change*  in 
a  sediment  bobet  for  the  Cat  IsLmd  Pa^s  region,  and  applied 
thn  knowledge  so  pustulate  a  sediment  b-dget  including 
nasigfliiun  chirr** l  impaivi?m?its. 

This  tfudy  had  tlie  follow tng  tilings. 

•  Deepening  and  lengtbmmg  the  I  INC  at  L  at  Island  Pas*  w  ill 
tr*  reuse  the  nuinienance  dredging  from  190,000  tu 
220.IX^)  in1 -year,  oc  appuxinxitcly  a  15%  increase.  It  is 
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likely  thit  this  maintcrunce  dredging  rale  will  increase  in 
the  future  due  to  migration  of  Timbal**  bland  to  th:  west 
unleu  the  channel  is  realigned  further  to  the  west. 

•  Historically,  the  source  of  th:  shoaled  sediment  in  the 
channel  has  keen  from  th:  cast,  via  erosion  of  the 
UFourchc  headland  and  transit  ak*g  Timbolaer  Island, 
to  th:  chh  txlal  shoal  and  across  the  channel.  Previous 
studies  as  well  as  the  historical  sediment  budgets  indicate 
thu*  neural  bypassing  freen  Timbulier  Island,  through  Cat 
Island  Pass,  to  East  Islmd  md  th:  Isle  Dernicrcs  cccurs 
With  rhimel  deepening,  it  is  anticipated  that  these 
transfvet  pathways  east  of  the  chinncl  will  continue, 
although  the  dreper  chinncl  will  intercept  a  portion  of  the 
natural  sand  presently  by pussing  (tie  channel  and  increase 
shoaling  by  JO.ClXt  m  /year. 

•  1st  mutes  fee  migration  of  Cat  Island  Pass  rage  from 
8  m>  car  { 1980s  to  2006)  to  11  m.  year  (1930s  to  1980s)  to 
the  west.  It  is  likely  that  channel  position  after  19(»?  was 
controlled  by  dredging,  this.  the  better  estimate  for  natural 
channel  migration  is  approximately  11  mycar.  However, 
fimbalier  Lsland  is  migrating  west  more  rapidly,  at 
?6  m  year 

•  The  tidal  prism  through  Cat  Island  Pass  was  estimated  to 
have  increased  tPo  from  the  1910s  to  2006  due  to  natural 
deepening  of  the  pass,  changes  in  dynamics  between 
adjacent  inlets,  and  an  increase  in  hay  area  due  to  erosion 
and  wetland  lass.  It  was  estimated  that  tidal  persm  will 
increase  by  an  insignificant  amount  due  to  the  increase  in 
channel  area  as  a  result  of  deepening, 

Kccommendjticas  from  this  study  arc  as  follows: 

•  Sediment  dredged  from  Cat  Island  Pass  should  be  placed 
on  East  Lsland.  downdrift  of  th:  chmvei  If  logistics  permit, 
it  is  recommended  that  fin:  clay  and  salt  be  pitted  on  the 
hay  side  of  the  island  in  locMions  of  existing  over  wash 
fans,  zunow  portions  of  the  island,  or  to  fill  any  abandoned 
canals  that  weaken  the  islmd.  Th:  sediment  could  he 
pumped  into  a  diked  area  to  allow  settlement  of  the  slurry 
while  &waefing  Sand  compttiblc  or  coarser  thin  the 
native  sand  on  East  Island  should  he  placed  on  the  ( kilfside 
of  the  island,  its  enough  to  the  west  s«h  that  it  will  not 
transfer  to  the  cast  and  sboai  in  the  chinncl. 

•  Depending  cn  cost,  it  may  he  feasible  rod  desirable  to 
realign  Cat  Island  Pass  further  to  the  west  to  mimmiye 
future  dredging  Estimates  are  that  Timhalicr  lsl»d 
continues  to  migrzfte  west  into  Cat  Island  Pass,  which  will 
bring  th:  sediment  source  foe  channel  infilling  closer  to  the 
channel  through  lime  Also,  realignment  of  Car  Lsland  Pass 
further  to  th:  west  will  better  facilitate  logistics  of 
plttcment  of  dredged  scdiiivnt  cn  East  Island 

•  If  sedim:nt  cannot  be  placed  on  the  ishnds.  and  the 
plttcment  legations  west  of  the  chinncl  continue  to  he 
used,  it  is  recommended  that  th:sc  locations  be  sited  further 
away  freen  the  chmttl  thm  the  present  sites  760-m  west  of 
the  channel,  and  sited  as  close  to  the  harrier  islmds  as 
passible.  With  the  complex  sedimmt  transport  pathways  m 


Cat  Island  Pass,  it  is  likely  that  the  present  location  of  these 
di^osal  sites  returns  sediment  to  the  channel. 

Based  on  th:  results  of  this  and  other  studies  of  th:  Houiw 
Nav  i gat  ion  Chinncl.  chmvel  realignment  w  as  approved  in  2009, 
**d  authorization  of  the  deepened  chmoeL  is  being  recp*sted 
during  2010. 

ACKNOWLEDGMENTS 

This  study  was  jointly  funded  by  th:  U.S.  Army  Engineer 
District.  New  Orleans,  and  the  Coastal  Inks  Research  Program 
iCIRP)  at  the  U.S  Army  Engineer  Research  and  Development 
Center  Mr  iXirin  Lee  at  th:  Loutsiaai  Office  of  Coastal 
Protection  and  Restoration  graciously  provided  histoncal 
bathymetric  and  shoreline  data  from  the  Barrier  Island 
Comprehensive  Monitoring  Program,  which  was  used  in 
tbnnultfing  the  sediment  budget.  Thmk  you  to  Mr  James 
Rosuti  111  and  IX.  David  B  King  for  hdpful  review  comments. 
Permission  was  granted  by  Kcodquvters.  U.S  Army  Corps  of 
Engineers,  to  publish  this  information. 

LIT  ERA I URE  CITED 

Bijkcr.  E.W.,  I9&*  Scdiinriuation  in  channels  and  trenches. 
Awivitogr.  !7th  Coatial  Engiwring  Confe tvauv. 
Reston.  Virginia:  ASCE.  1.700-1.71*. 

Chaney,  P.L..  1999.  F.xtratropical  swims  of  the  Gulf  of  Mexico 
and  their  effects  along  th:  Nonhem  Coast  of  a  Barrier 
island:  West  Ship  Island.  Mississippi.  Louisiana  State 
University.  U relished  PhD  Dissertation.  21  Ip. 
Defensclm.  K.;  Penland.  Wcstpfcui  KAj  McBride.  R.A.. 
and  Rcimer.  P.D.,  1991.  Morphodynamics  of  the  Isles 
Dcrmercs  barrier  shoreline.  Louisiana  I9H4-I989. 
Pmccd/tgi  Consul  .Wmnwis  TM,  ASCE.  1 137-1 151. 
Dingier.  J  R.  and  Reiss.  T.E..  1991.  Processes  controlling  th: 
retreat  of  th:  Isles  LJemicres.  a  Louisiaru  barrier- island 
chain.  Phxmtogf.  Coauai  StJimaiU  9/.  ASCE.  (III. 
1121. 

Dolan.  TJ.;  Castcns.  PC..:  Scou.  C.J.,  and  Egcnse.  A.K..  I9H?. 
Review  of  sediment  budget  methodology:  Oceansai: 
littoral  cell.  California.  Proc*&i(ngt,  Coastal  Sediments 
*7.  Rested.  Virginia:  ASCE.  1 289- 1 304. 

FitzGerald.  DM  ;  Kulp.  M.;  Penland.  S.;  Flocis.  J..  and 
Kindinger.  J.,  20OL  Morphologic  and  stratigraphic 
evolution  of  middy  etfc-tidil  &!us  along  a  subsiding 
coast:  Barauria  Bay.  Mississippi  River  delta. 
Sedlmenudogy.  51. 1. 157-1. 17& 

FitzGerald.  I> ;  Kulp.  M.;  Hughes.  Z .  Gcorgiou.  I.;  Mirer.  M.; 
Penland.  S^  and  Howes.  2007.  Impacts  of  rising  sea 
level  to  hackbarrier  wetlands,  tidal  inlets,  and  burner 
tslanlt:  Baratana  Coast.  Louisiaru.  Proceedings,  Coastal 
Sediments  7)7.  May  13-17,  2037.  New  Orleans.  Louisiaru. 
1. 179-1. 192. 

FitzGerald  D  M ;  Fenster.  MS.;  Argow.  BA.  and  Buywvich. 
I.V.  2008.  Coastal  impacts  due  to  sca-lcvel  rise.  Atwttai 
Pei tew  o) Earth  <wd  Planeiaty  Science  36:601  -fi47. 

Flocks.  J.G.;  Fcrina.  N.F.;  LJrcher.  Kindinger.  J.L.; 
FitX*erald.  DM.  and  Kulp.  M.A..  2006  High-resolution 


Journal  of  Coastal  Research.  Special  Issue  No  59.  2011 


2(4 


Rousi  vd  law  tea 


stratigraphy  of  a  Mississippi  vuhWu-1:^:  progradatioa  in 
ihc  Boratana  Bight.  North-Central  Gulf  of  Mexico. 
Journal  ctf  Sedimentary  ftru  arch  76.  429-443 

Galvin.  C.f  IW.  Shoaling  rate  at  Moriches  Inlet.  Appetdu  I): 
Shoaling  of  a  dredged  cut  thru  the  bar  seaward  of  »  inkt 
Report  prcpircd  tor  U.S.  Arm)*  Engineer  District.  New 
Ycek.  25  July  I *>79,4147. 

Galvin.  C..  1982.  Shoaling  with  bypassing  for  channels  at  t>dil 
inlets  Proceedings.  IStii  Coastal  Engineering  Conference. 
Revlon.  Virginia  ASCE.  1,4864411. 

Cute.  C.V.  *d  Tarapoe.  Z.S..  1971.  Prediction  of  siltation  in 
hirbour  bavins  and  channel*.  Proceedings.  I4ti i  Congrats 
of  tAHP.  Pans.  France;  Socked  Hydotechniquc  dc  France. 
DS4-D-S-& 

Howard.  P.C.,  1982.  (Juatre  Bayou  Pa**.  Louisioxu:  analysis  of 
currents.  sedimeix.  and  huttccy  Thesi*  vuhnutted  to 
Louisiana  State  University.  Department  of  Geology.  I  Kip. 

Levin.  D  R..  1991.  Tidal  inlet  evolution  in  the  Mississippi  River 
Dclu  Plain.  Journal  of  Coastal  Restart*  9<2).  462480. 

Aiffe.  B.E.;  Livt.  J .»«,  and  Sallenger.  Jr..  A  ll..  1997.  Massive 
sediment  bypassing  ca  th:  lower  vhoref&e  offshore  of  a 
wide  tidal  inlet  Cat  Island  Pass.  Louisiana.  liar  me 
Geology  136, 111-149. 

Jjnett.  J.T.,  1976  Tidal  pnun  inlet  area  rclation&ip*.  GIT! 
Rcpon  1,  Vicksburg.  Mistissippi:  U.S.  Army  Engineer 
Waterways  Experiment  Station. 

Kadib.  A  A.  1976.  Scdiincntatico  problems  at  olYsbarc  dredged 
channel*.  Proceedings,  13  th  Coastal  Engineering 

Conference.  Revlon.  Virginia:  ASCE.  1.756- 1.774. 

Kana.  T  and  Stevens.  F..  1992.  Coastal  geocncephology  *d 
sard  budgets  applied  to  beach  nourishirciu  Proceedings, 
Coastal  Etginet'nng  Practice  92.  Re*ton.  Virginia:  ASCE. 
2944. 

Kr»ut.  N,C..  2009.  Engineering  of  ndil  inlets  and  mcephokigic 
consequences.  Chapter  31,  Handbook  of  Coastal  rad  Ocean 
Engineering,  Y.C.  Kim.  Editor.  World  Scientific  Press. 
867-900. 

Kucrfwr.  GJ-.  1994.  Geologic  framework  and  ccAvolidaticn 
settlement  potential  of  the  Lafourche  Delta.  topstratum 
valley  fill  sequence:  implications  fee  wetland  last  in 
TerTeboeew  and  Lafourche  parishes.  Louisirai.  Baton 
Rouge.  l*ouisiana:  Louisiana  State  University.  Ph.D 
Ditscnotion  248p. 

Mayor- Mora.  R;  Mortrasen.  P..  and  Erodsoc.  J.,  1976 
Scdimcntaticei  studio*  on  the  Niger  River  delta 
Proceed ji^»v,  IStl i  Coastal  Engineering  Conference 
Revlon  Virginia  ASCE,  2,151-2,169. 

Xk Bride,  R.A.:  Penland.  S.;  Hilond,  M.:  Williams  S.J.; 
Wcvtphil.  KA  ;  JatTe.  B,  rai  Sallenger,  A  H..  Jr..  1992 
Louisiana  bonier  shoreline  change  analysis  1851  to  1989: 
methodology,  database,  and  results.  In:  Williams.  SJ., 
Penland.  S.  Sallenger.  AH.  (cds.L  Atlas  of  shoreline 
changes  in  Louisiana  from  1853  to  I9S9,  US.  Geological 
Survey.  Rcstco.  Virginia 

McBruk.  R.A.;  Byrrws.  MR.  and  liiland.  MW..  I9>5 
Gconxephic  response-type  nu*i:l  fee  burner  coastlines:  a 
regional  perspective.  Marine  Gedogy  126.  143-159. 

Mugnicr.  C.W..  2006.  Grids  A  ditums.  elevations  in  south 
Louisiana.  Phocogwnmetnc  EnguKcnng  and  Remote 


Sensing.  September.  1001-1064,  http:.7www. asprs.org1 
resources*  grids09-2tfKi-  louistana.pdf 
National  Oceanographic  and  Atirasphcnc  Administration.. 
2008  Tides  and  currents.  mean  sea  icsei  trends.  Station 
S?6l  ?24.  Grand  hie  Louisiana.  hap:  .  tid:*andc\*Tcms. 
noaagovsltfcnds/shrcfidtstitioa  jditmttstnid -876 1 724. 
last  vpdoied  9  December  2008,  *:  cessed  8  Jaiuiry  2010. 
Nuemonn.  DC.:  Cry,  G.W.;  Caso,  E.L..  and  Jarvincn,  BR.. 
1978  Tropical  cyelooes  of  the  north  Atlantic  Ocean.  1871- 
1977  Nahceul  Climatic  Center.  Asheville.  North  Carolina 
NummcJol.  D..  1982.  Futv*c  sea  level  change*  along  th: 
Louisiasu  coast.  In:  D  F.  Boesch  led.  |.  Proceedings  of  th: 
confer  tree  ca  coastal  erosion  and  wetland  modification  in 
Louisirai:  causes,  consequences,  and  opticas.  Joint 
Publication  FWSOBS-X2159.  Louisiana  Universities 
Marine  Consocinxn  U.S  Fish  and  Wildlife  Service.  Baton 
Rcuge. 

Penland.  S.;  Connor.  P.F„  Jr.;  Beall.  A.;  Fcamley.  S.  and 
Williams.  S.J..  2005.  Changes  in  Louisiana's  shoreline: 
1855-2002.  Journal  of  Coastal  Research  SI  44.  7-19. 
Penland.  S.  wd  Boyd.  R..  1981.  Shoreline  changes  cm  th: 

Louisiana  bamer  coast.  Oceans  W.  209-219. 

Reed.  C.W.;  Das.  IL.  and  Niedoroda.  A.W„  2CaJ5.  Application 
of  a  predictive  channel  shculing  aid  migroiKin  model. 
M3D.  to  St  Marys  Entrance.  Florida  Proceedings  29iA 
Coaxial  Engineering  Conference.  World  Scientific  Pros*. 
Singapore.  2.232-2.242 

Rosati.  J  D^  2005a.  Coastal  inlet  nav  igation  channel  shoaling 
with  deepening  and  widening.  Crustal  and  Hydraulics 
Engirwcring  Techncial  Note  ERDCCHL  CWETN-IV-64, 
Vicksburg.  Mississippi:  U.S.  Army  Engracr  Research  and 
Development  Center.  http:1 'chl.cr&.usacc.army. mil' 

1  ihrary  publicatica*  c hetn’pdf  ch:tn-iv  -64  fdf 
Rosati.  J.D..  2D35h.  CccKcpts  in  sediment  budgets.  Journal  of 
Coastal  Research.  March.  Vol.  21  Issue  2.  307-322. 

Rosati,  J.D.  and  Knars.  N.C..  2009.  Raptd  methods  for 
estimating  navigation  ch*»d  shoaling  WEDA  XXIX 
Technical  Conference  and  40th  Texas  A&M  Dredging 
Semina.  Tcmpc.  Ari/ccu.  Jane  14-17.  2009 
Stone.  G.W.  and  Zhang  X..  2001.  A  Icagshare  sediment 
transport  model  tor  the  Timhaber  Islands  aid  Isle 
Demiercs.  Louisiana.  Rcpon  prepared  fc a  Lee  Wilscn  and 
Associates,  Inc^  under  Corumct  No.  6845-0067  with  th: 
U.S.  F.nvironmental  Protection  Agewy.  Region  6.  Final 
Report.  Bated  Rouge.  Louisiana:  Consul  Stvdics  Institute. 
Louimku  Sate  University.  Bated  Rouge.  Louisiana  26  p. 
h  ttp  :<7crin  cs  i .  Isu  .eda' Ion  g>htfc_  trarrspon 
SuDer.  J.R.  and  Penland.  S..  1987.  Evolution  of  Cot  Island  Pass. 
Louisiana  PtYxcedlngs.  Coastal  Sediments  .97,  ASCE. 
2078-2093. 

Trawlc.  M.J^  19SI.  Effects  of  depth  on  dredging  frequency. 
Report  2:  Methods  of  cstuanne  shxilmg  orulysis.  TcchiiKal 
Report  H-78-5.  Vicksburg.  Mississippi:  U.S.  Army 
EnguKcr  Wateiways  Experiment  Sation. 

Trawlc.  M.J.  and  Hcrbich,  J.B,  198(1.  f^cdiction  of  shoaling 
rates  in  offshore  nav  igation  chmxts.  COE  Rcp^it,  C  ollege 
Station.  Texas:  lX*p»tmci*  of  Civil  Engineering.  Texas 
A  AM  University. 

U.S.  Army  Corps  of  F^gmeers.  New  Orleans  District.  2007. 


Journal  of  Coastal  Research.  Special  Issue  No  59.  2011 


Channel  Shoaling  at  Ci t  IxImmJ  Pass  Louisiana 


265 


Houma  Navigation  Carul  Deepening  Rce  valuation  Study, 
http:/. 'www  mvn.usacc.army.nulpd frujcctsLisi  home,  asp' 
pro)ectlD-31^iitctocyFilcPBth~ProjcctData%5C. 

L  pined  15  June  2007,  Accessed  15  October  2007. 

Van  de  Kreeke.  J-;  Hoogewoning.  S.E.,  and  Veda».  M .  2C02 
i\n  analytical  model  for  the  rcttiph.>3ynaxnicfi  of  a  trezKh  m 
the  presence  of  tidal  currcfKt.  Journo}  of'  ConrtncnfaJ  SMf 
Research,  22(11-13.1.  Elsevier  Science  Ltd,  Orlanix 
Flccidi.  1.811-1.820 

Van  Rijn.  L.C.,  1991.  Sedimentation  of  dredged  charals  ami 
trenches.  J.B  Hcrhich.  cd,  Ha* vtoook  o/  Coauai  <mJ 
Ocean  Engt*ee/lng%  VoL  2.  Gulf  Pub.  Co..  Houston.  Tex*. 
611-650. 


Vincente.  C  M.  and  Uva.  L  f’..  1984.  Sedimentation  in  dredged 
chaxrels  *r>d  basins  —  prediction  of  shoaling  rates. 
Phtcee dings.  JV/A  /mvauiumwJ  Conference  on  (  • 
Engineering.  American  Sonet)  of  Civil  Engineers,  186*- 
1878. 

Wabxra.  DJ.R.;  Van  Rijn.  L.C;  Hoogewoning.  S.E..  and 
AjminkhoC  S.G  J.,  1999  Xlarptodynamic  modelling  of 
dredged  trenches  xxi  chrrmeis.  Proceedings  (Yai/aji* 
SedUneeu  V9.  ASCE.  Rcston.  Virginia.  2.355-2.370. 

Wave  Information  Studies.  2009  Gulf  of  Mexico  Station  128. 
httpi'Vfrt’.usnceanny  mil  cgibavwis  atLatl  mom  him  1 
Accessed  X  Jammy  2010 


Journal  of  Coastal  Research.  Special  lasue  No  59.  201 1 


